(19) 



J 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
11.06.1997 Bulletin 1997/24 

(21 ) Application number: 9231 1 224.7 

(22) Date of filing : 09.1 2.1 992 



Europdisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 547 833 B1 

EUROPEAN PATENT SPECIFICATION 

(51) IntC!. 6 : A61F 13/00 



(54) Rope-shaped wound dressing 

Seilartiger Wundverband 
Pansement en forme d'une corde 



CO 

CO 
CO 
CO 



IT) 
O 

CL 
UJ 



(84) Designated Contracting States: 

AT BE CH DE DK FR GB IT LI LU NL SE 

(30) Priority: 19.12.1991 US 810685 

(43) Date of publication of application: 
23.06.1993 Bulletin 1993/25 

(73) Proprietor: Paul Hartmann Aktiengesellschaft 
D-89522 Heidenheim (DE) 

(72) Inventors: 

* Cartmell, James V. 
Xenia, Ohio 45385 (US) 



• Sturtevant, Wayne R. 
Centerville, Ohio 45458 (US) 

• Wolf, Michael L. 

West Milton, Ohio 45383 (US) 

• Allaire, Michael J. 
Cincinnati, Ohio 45241 (US) 

(74) Representative: Becker, Maria, Dipl.-Phys. et al 
Patentanwaltin 
Auf dem Haigst 29 
70597 Stuttgart (DE) 



(56) References cited: 
EP-A- 0 426 422 
US- A- 5 154 706 



BE-A- 863 300 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

Printed by Rank Xerox (UK) Business Services 
2.14.7/3.4 



1 



EP0547 833B1 



2 



Description 

The present invention generally relates to wound 
dressings and, more particularly, to a wound dressing 
comprising a hydrogel material substantially in a rope 
configuration or in a strand configuration and a dressing 
removal layer disposed therein. 

Secreting skin wounds, such as decubitus ulcers 
and open surgical wounds, have long presented a med- 
ical challenge in keeping such wounds sterile and rela- 
tively dry. The accumulation of wound exudate, such as 
blood, pustulation, and other wound fluids, in wound 
crevices promotes growth of bacteria and crusted 
organisms which cause infection and delay the healing 
process. Such wound exudate may also cause macera- 
tion of tissue adjacent the wound and support infection 
thereof. However, since H is often desirable to allow a 
wound to heal in a slightly "moist" or occlusive state 
which is believed to accelerate healing, excess wound 
exudate must be removed. If excess wound exudate 
remains on a wound, a "blister" of exudate can form 
under the wound dressing which is not only unsightly, 
but also may cause the dressing to leak, thereby defeat- 
ing the aim of sterility. However, existing methods of 
aspiration can lead to wound infection or can destroy 
sterility Additionally, it is not desirable to remove all the 
exudate, as that would result in a "dry" wound resulting 
in a slower healing process. 

The art is replete with wound and/or surgical dress- 
ings fa treating skin lesions, such as decubitus ulcers 
and open surgical wounds. For example, Mason, Jr. et 
al, U.S. Patent No. 4,393,048, disclose a hydrogel 
wound treatment composition which dries to a powder 
after it is introduced into an open, draining wound to 
absorb wound exudate. However, dry hydrogel deterio- 
rates as the wound fluids are absorbed resulting in 
lumping and uneven application. Additionally, such 
deteriorated lumps are difficult to remove from a wound 
site without damaging new cell tissue at the wound site. 
Furthermore, the progress of wound healing cannot be 
determined without removing, at least partially, the 
wound dressing from the wound site. 

Aqueous moisture absorbing materials, such as a 
hydrogel material with a polyethylene glycol liquid cur- 
ing agent as disclosed in Spence, U.S. Patent No. 
4,226,232, are easier to remove from the wound site, 
but cannot be sterilized by irradiation due to the forma- 
tion of free radicals within the aqueous material. 
Another aqueous absorbing material used to absorb 
wound exudate is an hydrophilic polymer as disclosed in 
Rawlings et al, U.S. Patent No. 4,657,006. Rawlings et 
al disclose a wound dressing which comprises a 
hydrophilic polymer having moisture and vapor permea- 
bility characteristics. However, a problem with the Rawl- 
ings et al wound dressing is that the wound exudate 
absorbed by the hydrophilic polymer hardens or solidi- 
fies the polymer, allowing pockets to develop between 
the polymer and the wound, thereby providing an excel- 
lent environment for bacteria proliferation. 



European Patent No. 0 426 422A in the name of the 
present Applicant discloses hydrogel wound dressings 
which display at least some of the aforementioned 
desired properties. In particular, it discloses the applica- 

5 tion to a wound of hydrogel material comprising a mix- 
ture of polyhydric alcohol, isophorone diisocyanate 
terminated prepolymer, polyethylene oxide based 
diamine, sodium chloride and water. 

This prior art forms the preamble of independent 

10 claims 1 and 10. 

However, none of the existing wound dressings are 
conducive for healing wounds which extend well below 
the surface of the skin. In fact, it is not uncommon for 
certain wounds to extend down to the bones or tendons. 

15 However, known wound dressings do not facilitate the 
healing of such wounds as exemplified by the wound 
dressings in Mason, Jr. et al, Spence, and Rawlings et 
al which are designed for treating surface wounds. 
Moreover, filler gel packs which have been used to tem- 

20 porarily fill wounds tend to break apart into fragments 
upon removal from the wound. These filler gel packs are 
also difficult to wash out from the healing wound since 
there is a tendency for the filler material to adhere to the 
new cell tissue forming on the surface of the wound. 

25 Accordingly, there is a need for a wound dressing 
especially conducive for wounds which penetrate the 
surface of the skin. There is also a need for a wound 
dressing for a wound which may be precut, sterilized, 
and readily available for application to a draining wound 

30 and which contains an exudate absorbing composition. 
Finally, there is a need for a wound dressing which may 
be removed from the wound neatly as a single piece 
without adhering to the new cell tissue of the wound. 
The present invention meets the aforementioned 

35 needs by providing a wound dressing in a form which 
facilitates the disposal and removal of the wound dress- 
ing from wounds found on patients. The wound dressing 
is made from a hydrogel material which is especially 
conducive for wound healing and for promoting new cell 

40 tissue formation in that it absorbs large amounts of bod- 
ily fluids, such as wound exudate, yet does not break 
apart into pieces or fragments upon removal from the 
wound in which the wound dressing is disposed. The 
invention contemplates a wound dressing substantially 

45 in a rope configuration and a wound dressing substan- 
tially in a strand configuration. The term rope as used 
herein is defined as an elongated flexible cable or cord 
generally having a circular or elliptical cross-section. 
Additionally, the term strand as used herein is defined 

so as an elongated flexible ribbon or cord having a sub- 
stantially rectangular or square shaped cross-section. 

In accordance with one aspect of the present inven- 
tion, the wound dressing conprises a hydrogel naterial 
configured substantially in a rope configuration having 

55 two ends and a predetermined length for filling the cav- 
ity of a wound. The hydrogel material should preferably 
be capable of being removed from a wound substan- 
tially as a single piece. 

In accordance with another aspect of the invention, 
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the wound dressing comprises a hydrogel material con- 
figured substantially in a strand configuration having two 
ends and a predetermined length for filling the cavity of 
a wound. Similarly, the hydrogel material should be 
capable of being removed from the wound substantially 
as a single piece. 

In order to facilitate removal of the hydrogel mate- 
rial from the wound and to provide support for the hydro- 
gel material, the wound dressing is preferably provided 
with a dressing removal layer disposed within the hydro- 
gel material. The dressing removal layer preferably 
extends throughout the length of the rope or strand con- 
figuration. 

Furthermore, the dressing removal layer advanta- 
geously extends outwardly from at least one, but more 
preferably both, of the ends of the rope or strand config- 
uration so as to form a pull tab which further facilitates 
removal of the hydrogel material from the wound. 

The dressing removal layer is preferably made from 
a naterial selected from the group consisting of fabrics, 
fiber nettings, scrim and combinations thereof. 

The hydrogel material which forms the rope or 
strand configuration preferably comprises an aqueous 
mixture of isophoronediisocyanate terminated prepoly- 
mer, polyethylene oxide based diamine and sodium 
:. chloride. More preferably, the hydrogel also comprises 
i poly hydric alcohol. 

. .. More especially, the hydrogel material comprises a 
mixture of: 

\(a) from about 0% to about 90% by weight polyhy- 
' dric alcohol; 

(b) from about 6% to about 60% by weight isophor- 
onediisocyanate terminated prepolymer; 

(c) from about 4% to about 40% by weight polyeth- 
ylene oxide based diamine; 

(d) up to abut 2% by weight sodium chloride; and 

(e) the balance water. 

The polyhydric alcohol is preferably selected from 
the group consisting of polypropylene glycol, polyethyl- 
ene glycol and glycerine. 

Accordingly, it is an object of the present invention 
to provide a wound dressing especially conducive for 
wounds which penetrate the surface of the skin; to pro- 
vide a wound dressing for a wound which may be 
precut, sterilized, and readily available for application to 
or into a draining wound and which contains an exudate 
absorbing composition; and to provide a wound dress- 
ing which may be removed from the wound neatly as a 
single piece without adhering to the new cell tissue of 
the wound. Other objects and advantages of the inven- 
tion will be apparent from the following detailed descrip- 
tion, the accompanying drawings and the appended 
claims. 

Fig. 1 is a perspective view of the wound dressing in 

accordance with the invention; 

Figs. 2A and 2B are cross-sectional views of the 



wound dressing taken along view line 2-2 in Fig. 1 ; 
Fig. 3 is a perspective view of the wound dressing 
illustrated in Fig. 1 being systematically disposed 
within a wound found on a patient; 
5 Fig. 4 is a perspective view of the wound dressing 
disposed within a wound and covered with a trans- 
parent protective layer; 

Fig. 5 is a perspective view of another embodiment 
of the wound dressing according to the invention; 
10 and 

Figs. 6A and 6B are cross-sectional views of the 
wound dressing shown in Fig. 5 taken along view 
line 6--6. 

15 The present invention relates to wound dressing 1 0 
as seen in the perspective view of Fig. 1 . The wound 
dressing 10 preferably comprises a hydrogel material 
substantially in a rope configuration 12 having a prede- 
termined length for filling the cavity of a wound W (Fig. 

20 3). As stated previously, the term rope as used herein is 
defined as an elongated flexible cable or cord generally 
having a circular or elliptical cross-section. The hydrogel 
material 1 2 used to form the rope configuration 1 2 is a 
tacky, flexible material capable of absorbing bodily fluids 

25 such as wound exudate, perspiration and the like with- 
out breaking apart into fragments. Furthermore, the pre- 
ferred hydrogel material also provides a bio-compatible, 
non-irritating, fluid absorbing, bacterial protective, cush- 
ioning media for application to the wound site. Thus, the 

30 hydrogel material is especially conducive for healing 
wounds found on a patient P. 

A dressing removal layer 1 4 is disposed within the 
rope configuration 12 which extends outwardly from an 
end 16 so as to form a pull tab 18 which facilitates 

35 removal of the wound dressing 10 from the wound W. 
The pull tab 18 facilitates removal of the wound dressing 
10 since it provides a means for pulling the wound 
dressing 10 out from the wound W. It should be under- 
stood, however, that the dressing removal layer 14 does 

40 not have to extend outwardly from the end 16. Those 
skilled in the art will appreciate that other means such 
as tweezers and the like may be used to remove the 
wound dressing 10 in that case. The dressing removal 
layer 14 may be provided for the sole purpose of provid- 

45 ing support for the hydrogel within which the dressing 
removal layer 14 is disposed. 

As those skilled in the art will appreciate, the dress- 
ing removal layer 14 may extend throughout the entire 
length of the rope configuration 12 and outwardly from 

so an end 20 located opposite to the end 16 to form a sec- 
ond pull tab 22 so as to facilitate further the removal of 
the wound dressing 1 0 from the wound W. The ends 16 
and 20 are also referred to herein as first and second 
ends, respectively, of the rope configuration 12. Those 

55 skilled in the art will appreciate that removal of the 
wound dressing 10 as a single piece is more conducive 
for the healing process since destruction of the new cell 
tissue in the wound W is minimized as the wound dress- 
ing 10 is removed. Such removal is accomplished more 
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easily with the aforementioned pull tab 18 and/or tweez- 
ers and the like. The disposal and removal procedures 
are discussed more fully below. 

Referring now collectively to Figs. 2A and 2B, 
cross-sectional views of the wound dressing 10 are s 
shown. As seen in Figs. 2 A and 2B, the dressing 
removal layer 14 may extend to the outer edges of the 
wound dressing 10 (Fig. 2B) or be centrally positioned 
within the hydrogel material (Fig. 2A). It should be 
understood that the dressing removal layer 14 may be 10 
positioned at any depth within the rope configuration 12. 
Preferably, the dressing removal layer 14 is at a depth 
such that the entire wound dressing 10 can be removed 
from the wound W as a single piece by pulling the pull 
tab 18 or with tweezers or the like. The length of the is 
wound dressing 10 will depend upon the size of the 
wound W and may be controlled by packaging the 
wound dressing 10 in a manner such that it may be cut 
to the desired length. For example, the wound dressing 
10 may be spirally wrapped onto a spool which may be 20 
easily accessed by pulling the rope configuration 1 2 out 
to the desired length and then, cutting it with a knife or 
the like. The particular thickness of the wound dressing 
10 can vary depending on the particular application for 
which the wound dressing 10 is directed. The most 25 
prevalent thickness or cross-sectional diameter, how- 
ever, will be in a range from about 3 mm to about 1 0 mm 
which will be sufficient for most wounds found on the 
patient P. 

The healing of the wound W and the removal of the 30 
wound dressing 10 are especially facilitated by the par- 
ticular hydrogel material used. The preferred hydrogel 
material is formed from a mixture of polyhydric alcohol, 
isophoronediisocyanate terminated prepolymer, poly- 
ethylene oxide based diamine, sodium chloride and 35 
water. Preferably, the polyhydric alcohol is selected from 
the group consisting of polypropylene glycol, polyethyl- 
ene glycol and glycerine. By forming the hydrogel mate- 
rial from the afore-mentioned aqueous mixture, the 
wound dressing 10 remains intact as it absorbs wound 40 
exudate from the wound W. Furthermore, the hydrogel 
material does not adhere or stick to the wound W which 
allows for easy removal of the wound dressing 10 with- 
out causing damage to the new cell tissue forming in the 
wound W. In addition, the biocompatibility of the hydro- 45 
gel material within the wound W is extremely favorable. 
All of these characteristics are especially conducive for 
the healing process of most wounds found on patients. 

The preferred hydrogel material is formed from a 
mixture comprising from about 0% to about 30% by so 
weight polyhydric alcohol; from about 6% to about 60% 
by weight isophoronediisocyanate terminated prepoly- 
mer; from about 4% to about 40% by weight polyethyl- 
ene oxide based diamine; up to about 2% by weight 
sodium chloride; and the balance water. A more pre- 55 
ferred mixture from which the hydrogel material is 
formed comprises including from about 15% to about 
30% by weight polyhydric alcohol; from about 8% to 
about 14% by weight isophoronediisocyanate termi- 
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nated prepolymer; from about 5% to about 10% by 
weight polyethylene oxide based diamine; up to about 
1% by weight sodium chloride; and the balance water. 
Most preferably, the hydrogel material is from a mixture 
comprising: (a) from about 16% to 1 7% by weight poly- 
propylene glycol; (b) from about 10% to 12% by weight 
isophoronediisocyanate terminated prepolymer; (c) 
from about 7% to 9% by weight polyethylene oxide 
based diamine; (d) about .5% to 1% by weight sodium 
chloride; and (e) the balance water. 

The isophoronediisocyanate terminated polymer is 
preferably based on polyols containing more than about 
40% polyethylene oxide and having an isocyanate con- 
tent of about 3% by weight. The molecular weight is 
preferably in a range from 1500-8000 and most prefera- 
bly, from about 4000 to 5000. The molecular weight of 
the polyethylene oxide based diamine is preferably in a 
range from about 200 to 6000 and most preferably, 
about 2000. Those skilled in the art will appreciate that 
all of the constituents which ultimately form the pre- 
ferred hydrogel material may be readily synthesized or 
purchased commercially. The aforementioned preferred 
hydrogel material provides a wound dressing 10 having 
the desired properties of excellent biocompatibility and 
absorption of exudate properties without adhering to the 
wound W. However, other materials having such char- 
acteristics, including but not limited to the aforemen- 
tioned hydrogel compositions, may be used to form the 
hydrogel layer 12 in accordance with the present inven- 
tion. 

. The dressing removal layer 14 is preferably made 
from a material selected from the group consisting of 
scrim, fabrics, fiber nettings and combinations thereof. 
However, the material used to form the dressing 
removal layer 14 may include any material which can be 
characterized as flexible, non-toxic to the human body, 
and capable of adhering to the hydrogel material, even 

. after a substantial amount of wound exudate has been 
absorbed into the wound dressing 10. As best seen in 
Fig. 4, the material must be flexible so as to allow the 
pull tab 18 and/or the pull tab 22 to be pulled away from 
the surface of the skin upon which it rests. It is prefera- 
ble to use a non-toxic material to eliminate or minimize 
the likelihood of toxic poisoning through the skin or 
directly in the wound W. Additionally, the material must 
have the ability to adhere to the hydrogel material even 
when exposed to a substantial amount of wound exu- 
date in order to permit the removal of the wound dress- 
ing 10. Therefore, any material in addition to the 
aforementioned materials may be used in accordance 
with the invention. Most preferably, the dressing removal 
layer is made from a fabric such as textured polyester or 
a scrim material. 

The method of using the wound dressing 10 is best 
seen in Figs. 3-4 collectively. The first step is illustrated 
in Fig. 3 which shows the wound dressing 10 being dis- 
posed systematically into the wound W found on the 
patient P. The wound dressing 10 is adapted for the 
wound W in that it will be cut to a length sufficient to fill 
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the cavity of the wound W. Accordingly, the rope config- 
uration 12 may be sold in standard length strips and 
then cut to the desired length. Alternatively, the rope 
configuration 12 may be stored on a spool or the like 
and then accessed to the desired length after which the 5 
pull tab 1 8 may be formed by skiving a sufficient amount 
of hydrogel material to expose the dressing removal 
layer 14. Those skilled in the art will appreciate that 
other means for accessing the wound dressing 10 may 
be used without departing from the scope of the inven- 10 
tion. 

The dressing removal layer 14 may include the pull 
tab 20 to facilitate removal from the wound W. As seen 
in Figs. 3 and 4, the wound dressing 1 0 is disposed into 
the wound W of the patient P such that the wound 15 
dressing 10 substantially fills the cavity created by the 
wound W. A protective layer 24 formed of a film material 
may be placed over the wound dressing 10 to prevent 
any contaminants from seeping into the wound W while 
the wound W is in its healing stage. The protective layer 20 
24 may be formed of any known material which may be 
disposed in the manner contemplated by the present 
invention. In addition, the protective layer 24 may be 
transparent so that the healing process may be moni- 
tored. For example, a transparent, adhesive-coated 25 
polyurethane film may be used as the protective layer 
• 24 such that the wound W may be observed by medical - 
personnel without removing the protective layer 24. 

The hydrogel material in the wound dressing 10 
continuously absorbs wound exudate which causes the 30 
entire wound dressing 10 to swell, thereby filling' any ■< 
void space within the cavity of the wound W. After the 
healing process has progressed sufficiently,. the protec- >■ 
tive layer 24 is removed and thereafter, the wound 
dressing 1 0 is removed from the wound W by pulling the 35 
pull tab 18. Alternatively, the wound dressing 10 may be 
removed with tweezers or other similar apparatus: As 
stated previously, the wound dressing 10 is preferably 
removed neatly as a single piece, thereby minimizing - 
the destruction of the healing wound. The exact time at 40 
which the wound dressing 10 is removed from the 
patient P is determined by the attending medical per- 
sonnel and will vary depending upon the patient and the 
wound size. It should be appreciated, however, that the 
overall healing process of the wound W is enhanced by 45 
the use of the wound dressing 10. 

TTie wound dressing 10 may be produced in a vari- 
ety of ways including but not limited to those described 
herein. By way of example only, one method for produc- 
ing the wound dressing 1 0 of the invention is to extrude so 
the hydrogel material in the rope configuration 12 while 
simultaneously feeding the dressing removal layer 14 
into the hydrogel material such that the dressing 
removal layer 14 is disposed within the rope configura- 
tion 12. The extrusion apparatus will have a length suf- ss 
ficient to allow the hydrogel material to cure which will 
vary depending upon the composition of the hydrogel 
material, as well as other process parameters such as 
temperature and pressure. Those skilled in the art will 



appreciate that a multitude of other methods may be 
used to produce the wound dressing 10 without depart- 
ing from the scope of the invention. 

Referring collectively to Figs. 5, 6A and 6B, another 
embodiment 30 of a wound dressing in accordance with 
the invention is illustrated. The wound dressing 30 
includes the hydrogel material, as detailed above, sub- 
stantially in the form of a strand configuration 31 having 
a predetermined length and thickness for filling the cav- 
ity of the wound W. As stated previously, the term strand 
as used to describe the strand configuration 31 is 
defined herein as an elongated flexible ribbon or cord 
having a substantially rectangular or square shaped 
cross-section. A dressing removal layer 32 is disposed 
within the strand configuration 31 and can extend to the 
outer edges of the wound dressing 30 (Fig. 6B) or be 
disposed centrally within the wound dressing 30. The 
dressing removal layer 32 extends outwardly from an 
end 34 of the strand configuration 31 so as to form a pull 
tab 36 which facilitates removal of the strand configura- 
tion 31 from the wound W. The dressing removal layer 
32 may extend throughout the length of the strand con- 
figuration 31 and optionally, may extend outwardly from 
an end 38 opposite the end 34 of the strand configura- 
tion 31 so as to facilitate further the removal of the 
• strand configuration 31 from the wound W. As stated 
previously, the dressing removal layer 32 does not need 
to extend out of the wound dressing 30, but rather, can 
be provided for the sole purpose of providing support for . 
the hydrogel material. The ends 34 and 38 are also 
referred to herein as first and second ends, respectively, 
of the strand configuration 3 1 . As in the wound dressing 
10, the dressing removal layer 32 of the wound dressing 
30 is preferably made from a material selected from the 
group consisting of fabrics, fiber nettings, scrim and 
combinations thereof. Most preferably, the dressing 
removal layer 32 is made from a textured polyester or a 
scrim material. 

While the cross-section of the wound dressing 30 is 
shown to be substantially rectangular, those skilled in 
the art will appreciate that the strand configuration 31 
may have other cross-sectional shapes without depart- 
ing from the scope of the invention. Preferably, the 
strand configuration 31 will have a thickness in a range 
from about 3 mm to about 10 mm. It should be under- 
stood, however, that the strand configuration 31 may 
have a variety of cross-section shapes as well as thick- 
nesses. 

The wound dressing 30 is disposed and removed 
from the wound W found on the patient P as shown in 
Figs. 3-4. As with the wound dressing 10, the wound 
dressing 30 is preferably removed from the wound W as 
a single piece. In this way, damage to the new cell tissue 
forming in the wound W is minimized and pieces and 
fragments of the hydrogel material do not remain in the 
wound W to inhibit the healing of the wound W. As 
stated above, the hydrogel material of the strand config- 
uration 31 preferably comprises the compositions dis- 
cussed above with regard to the wound dressing 10. 
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Accordingly, the wound dressing 30 includes a hydrogel 
material having the desired characteristics, such as 
excellent biocompatibility and absorption of exudate 
capabilities without adhering to the wound W. The 
wound dressing 30 may be accessed in the same man- 5 
ner in which the wound dressing 10 is accessed, as well 
as any other means which may be contemplated by 
those skilled in the art. 

As with the wound dressing 10, the wound dressing 
30 may be produced in a variety of ways included but 10 
not limited to those described herein. For example, the 
wound dressing 30 of the present invention may be 
formed by preparing two thin layers of the hydrogel 
material and the dressing removal layer 32, individually, 
and thereafter, laminating the aforementioned layers 15 
together such that the dressing removal layer 32 is posi- 
tioned between the two hydrogel material layers. Those 
skilled in the art may use other methods for producing 
the wound dressing 30 without departing from the 
scope of the invention. 20 

Having described the invention in detail and by ref- 
erence to preferred embodiments thereof, it will be 
apparent that modifications and variations are possible 
without departing from the scope of the invention which 
is defined in the appended claims. For example, various 25 
other hydrogel formulations and dressing removal layer 
materials may be used in accordance with the wound 
dressing embodiments described herein. without depart- 
ing from the scope of the invention. >..-■•. 

•t *". - : ' •■.-■■■*.■ ■ 30 

Claims 

1. A wound dressing (1 0) comprising 

a hydrogel material which is a tacky, flexible 35 
material which can absorb bodily fluids without 
breaking apart, 
characterized in that 

the hydrogel material is in a rope configuration 
(12) having a predetermined length .for filling 40 
the cavity of a wound (W) and in that 
a dressing removal layer (14) is disposed within 
said hydrogel material to provide support for 
said hydrogel material. 

45 

2. A wound dressing (10) as claimed in claim 1, 
wherein said dressing removal layer (14) extends 
outwardly from a first end (16) of said rope configu- 
ration (12) so as to form a pull tab (18) which facili- 
tates removal of said hydrogel material from said so 
wound (w) as a single piece. 

3. A wound dressing (10) as claimed in claim 2, 
wherein said dressing removal layer (14) extends 
throughout said length of said rope configuration ss 
(12) and extends outwardly from a second end (20) 
opposite said first end (16) of said rope configura- 
tion (12) so to facilitate further the removal of said 
rope configuration (12) from said wound (W). 



4. A wound dressing (10) as claimed in claim 1, 
wherein said hydrogel material comprises an aque- 
ous mixture of polyhydric alcohol, isophoronediiso- 
cyanate terminated prepolymer, polyethylene oxide 
based diamine and sodium chloride. 

5. A wound dressing (10) as claimed in claim 4, 
wherein said polyhydric alcohol is selected from the 
group consisting of polypropylene glycol, polyethyl- 
ene glycol and glycerine. 

6. A wound dressing (10) as claimed in claim 1, 
wherein said dressing removal layer (14) is made 
from a material selected from the group consisting 
of fabrics, fiber nettings, scrim and combinations 
thereof. 

7. A wound dressing (10) as claimed in claim 1, 
wherein said dressing removal layer (14) is made 
from a textured polyester. 

8. A wound dressing (10) as claimed in claim 1, 
wherein said hydrogel material is formed from a 
mixture comprising: 

(a) from about 0% to about 90% by weight pol- 
yhydric alcohol; 

(b) from about 6% to about 60% by weight iso- 
phoronediisocyanate terminated prepolymer; 

(c) from about 4% to about 40% by weight pol- 
yethylene oxide based diamine; 

(d) up to about 2% by weight sodium chloride; 
and 

(e) the balance water. 

9. A wound dressing (10) as claimed in claim 1, 
wherein said hydrogel material is formed from a 
mixture comprising: 

(a) from about 15% to about 30% by weight 
polyhydric alcohol; 

(b) from about 8% to about 14% by weight iso- 
phoronediisocyanate terminated prepolymer; 

(c) from about 5% to about 10% by weight pol- 
yethylene oxide based diamine; 

(d) up to about 1% by weight sodium chloride; 
and 

(e) the balance water. 

10. A wound dressing (30) comprising 

a hydrogel material which is a tacky, flexible 
material which can absorb bodily fluids without 
breaking apart, characterized in that 
the hydrogel material is in a strand configura- 
tion (31) having a predetermined length for fill- 
ing the cavity of a wound (W) and in that a 
dressing removal layer (32) is disposed within 
said hydrogel material to provide support for 
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said hydrogel material. 

11. A wound dressing (30) as claimed in claim 10 
wherein said dressing removal layer (32) extends 
outwardly from a first end (34) of said strand conf ig- s 
uration (31) so as to form a pull tab (36) which facil- 
itates removal of said hydrogel material from said 
wound (W) as a single piece. 

12. A wound dressing (30) as claimed in claim 10, 10 
wherein said dressing removal (32) layer extends 
throughout said length of said strand configuration 
(31) and extends outwardly from a second end (38) 
opposite said first end (34) of said strand configura- 
tion (31) so to facilitate further the removal of said 15 
strand configuration (31) from said wound (w). 

13. A wound dressing (30) as claimed in claim 10, 
wherein said hydrogel material comprises an aque- 
ous mixture of polyhydric alcohol, isophoronediiso- 20 
cyanate terminated prepolymer, polyethylene oxide 
based diamine and sodium chloride. 

14. A wound dressing (30) as claimed in claim 12, 

; wherein said polyhydric alcohol is selected from the 25 
: , .group consisting of polypropylene glycol, polyethyl- 
; . ene glycol and glycerine. 

15. A wound dressing (30) as claimed in claim 10, 

- wherein said dressing removal layer (32) is made 30 
from a material selected from the group consisting 
of fabrics, fiber nettings, scrim and combinations 
thereof. 

16. A wound dressing (30) as claimed in claim 10, 35 
: wherein said dressing removal layer (32) is made 

from a textured polyester. 

17. A wound dressing (30) as claimed in claim 10 
wherein said hydrogel material is formed from a 40 
mixture comprising; 

(a) from about 0% to about 90% by weight pol- 
yhydric alcohol; 

(b) from about 6% to about 60% by weight iso- 45 
phoronediisocyanate terminated prepolymer; 

(c) from about 4% to about 40% by weight pol- 
yethylene oxide based diamine; 

(d) up to about 2% by weight sodium chloride; 
and so 

(e) the balance water. 

18. A wound dressing (30) as claimed in claim 10. 
wherein said hydrogel material is formed from a 
mixture comprising: 55 

(a) from about 15% to about 30% by weight 
polyhydric alcohol; 

(b) from about 8% to about 14% by weight iso- 
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phoronediisocyanate terminated prepolymer; 

(c) from about 5% to about 10% by weight pol- 
yethylene oxide based diamine; 

(d) up to about 1% by weight sodium chloride; 
and 

(e) the balance water. 
PatentansprOche 

1. Wundverband (10) mit einem klebrigen, flexiblen 
Hydrogel material, 

das Korperflussigkerten aufnehmen kann, 
ohne sich zu zersetzen, dadurch gekennzeich- 
net, daft 

das Hydrogelmaterial als Strang (12) einer vor- 
bestimmten Lange zum Fullen eines Wund- 
raums (W) ausgebildet ist und daft 
in dem Hydrogelmaterial eine das Hydrogel- 
material tragende Schicht (14) zum Abnehmen 
des Verbandes vorgesehen ist. 

2. Wundverband (10) nach Anspruch 1, dadurch 
gekennzeichnet, daB die Schicht (14) zum Abneh- 

; men des Verbandes sich uber ein erstes Ende (16) 
s des Stranges (12) hinaus erstreckt und einen Griff- 
' ansatz (18) bildet, der das Abnehmen des Hydro- 

• gelmaterials von der Wunde (W) in einem Stuck 
* erleichtert. 

3. Wundverband (10) nach Anspruch 2, dadurch 
- . gekennzeichnet, daB die Schicht (14) zum Abneh- 
men des Verbandes sich uber die gesarrrte Lange 
des Stranges (1 2) und uber das zweite, dem ersten 
Ende (16) gegenuberliegende Ende (20) des Stran- 

*• ges (12) hinaus erstreckt, urn das Abnehmen des 
Stranges (12) von der Wunde (W) weiter zu erleich- 
tern. 

4. Wundverband (10) nach Anspruch 1, dadurch 
gekennzeichnet, daB das Hydrogelmaterial ein 
waBriges Gemisch aus mehrwertigem Alkohol, 
Prapolymer mit endstandigem Isophorondiisocya- 
nat, Diamin auf Polyathylenoxidbasis und Natrium- 
chlorid umfaBt. 

5. Wundverband (10) nach Anspruch 4, dadurch 
gekennzeichnet, daB der mehrwertige Alkohol aus 
der aus Polypropylenglycol, Polyathylenglycol und 
Glyzerin bestehenden Gruppe ausgewahft wird. 

6. Wundverband (10) nach Anspruch 1, dadurch 
gekennzeichnet, daB die Schicht (14) zum Abneh- 
men des Verbandes aus einem Material aus der 
Gruppe der Gewebe, Fasernetzmaterialien, Scrim- 
Glasfasergelege und Kombinationen dieser Mate- 
riaiien besteht. 

7. Wundverband (10) nach Anspruch 1, dadurch 
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gekennzeichnet, daft die Schicht (14) zum Abneh- 
men des Verbandes aus texturiertem Polyester 
besteht. 

8. Wundverband (10) nach Anspruch 1, dadurch s 
gekennzeichnet, daft das Hydrogelmaterial aus 
einer Mischung besteht mit: 

(a) von etwa 0 Gewichtsprozerrt bis etwa 90 
Gewichtsprozerrt mehrwertigem Alkohol; io 

(b) von etwa 6 Gewichtsprozent bis etwa 60 
Gewichtsprozent Prapolymer mit endstandi- 
gem Isophorondiisocyanat; 

(c) von etwa 4 Gewichtsprozent bis etwa 40 
Gewichtsprozent Damin auf Polyathylenoxid- 15 
basis; 

(d) bis zu etwa 2 Gewichtsprozent Natrium- 
chlorid und 

(e) dem Rest Wasser. 

20 

9. Wundverband (10) nach Anspruch 1, dadurch 
gekennzeichnet, daft das Hydrogelmaterial aus 
einer Mischung besteht mit: 

(a) von etwa 15 Gewichtsprozent bis etwa 30 25 
Gewichtsprozent mehrwertigem Alkohol; 

(b) von etwa 8 Gewichtsprozerrt bis etwa 14 
Gewichtsprozerrt Prapolymer mit^ endstandi- 
gem Isophorondiisocyanat; *.-.».•.■• 

(c) von etwa 5 Gewichtsprozerrt bis etwa 10 30 
Gewichtsprozerrt Diamin auf Polydthylenoxid- 
basis; , . - - ■ - 

(d) bis zu etwa 1 Gewichtsprozent Natrium- 
chlorid und 

(e) dem Rest Wasser. 35 

10. Wundverband (30) mit einem klebrigen, flexiblen < 
Hydrogelmaterial, 

das KOrperflussigkeiten aufnehmen kann, - 40 
ohne sich zu zersetzen, dadurch gekennzeich- 
net, daft 

das Hydrogelmaterial als Band (31) einer vor- . 
bestimmten Lange zum Fullen eines Wund- 
raums (W) ausgebildet ist und daft 45 
in dem Hydrogelmaterial eine das Hydrogel- 
material tragende Schicht (32) zum Abnehmen 
des Verbandes vorgesehen ist. 

11. Wundverband (30) nach Anspruch 10, dadurch so 
gekennzeichnet, daft die Schicht (32) zum Abneh- 
men des Verbandes sich uber ein erstes Ende (34) 
des Bandes (31) hinaus erstreckt und einen Griff - 
ansatz (36) bildet, der das Abnehmen des Hydro- 
gelmaterials von der Wunde (W) in einem Stuck ss 
erleichtert. 

12. Wundverband (30) nach Anspruch 10, dadurch 
gekennzeichnet, daft die Schicht (32) zum Abneh- 



men des Verbandes sich uber die gesanrte Lange 
des Bandes (31) und uber das zweite, dem ersten 
Ende (34) gegenuberliegende Ende (38) des Ban- 
des (31) hinaus erstreckt, urn das Abnehmen des 
Bandes (31) von der Wunde (W) weiter zu erleich- 
tern. 

13. Wundverband (30) nach Anspruch 10, dadurch 
gekennzeichnet, daft das Hydrogelmaterial ein 
waRriges Gemisch aus mehrwertigem Alkohol, 
Prapolymer mit endstandigem Isophorondiisocya- 
nat, Diamin auf Polyathylenoxidbasis und Natrium- 
chlorid ist. 

14. Wundverband (30) nach Anspruch 12, dadurch 
gekennzeichnet, daft der mehrwertige Alkohol aus 
der aus Polypropylenglycol, Polyathylenglycol und 
Glyzerin bestehenden Gruppe ausgewahtt wird. 

15. Wundverband (30) nach Anspruch 10, dadurch 
gekennzeichnet, daft die Schicht (32) zum Abneh- 
men des Verbandes aus einem Material aus der 
Gruppe der Gewebe, Fasernetzmaterialien, Scrim- 
Glasfasergelege und Kombinationen dieser Mate- 
rialien besteht. 

16. Wundverband (30) nach Anspruch. 10, dadurch 
gekennzeichnet, daft die Schicht (32) zum Abneh- 
men des Verbandes aus texturiertem Polyester 
besteht. 

17. Wundverband (30) nach Anspruch 10, dadurch 
gekennzeichnet, daft das Hydrogelmaterial aus 
einer Mischung besteht mit: 

(a) von etwa 0 Gewichtsprozent bis etwa 90 
Gewichtsprozent mehrwertigem Alkohol; 

(b) von etwa 6 Gewichtsprozent bis etwa 60 
Gewichtsprozent Prapolymer mit endstandi- 
gem Isophorondiisocyanat; 

(c) von etwa 4 Gewichtsprozent bis etwa 40 
Gewichtsprozent Diamin auf Polyathylenoxid- 
basis; 

(d) bis zu etwa 2 Gewichtsprozent Natrium- 
chlorid und 

(e) dem Rest Wasser. 

18. Wundverband (30) nach Anspruch 10, dadurch 
gekennzeichnet, daft das Hydrogelmaterial aus 
einer Mischung besteht mit: 

(a) von etwa 15 Gewichtsprozent bis etwa 30 
Gewichtsprozent mehrwertigem Alkohol; 

(b) von etwa 8 Gewichtsprozent bis etwa 14 
Gewichtsprozent Prapolymer mit endstandi- 
gem Isophorondiisocyanat; 

(c) von etwa 5 Gewichtsprozent bis etwa 10 
Gewichtsprozent Diamin auf Polyathylenoxid- 
basis; 



8 



15 



EP 0 547 833 B1 



16 



(d) bis zu etwa 1 Gewichtsprozent Natrium- 
chlorid und 

(e) dem Rest Wasser. 

Revendications 

1. Pansement arrtiseptique (10) avec un materiau 
hydrogel adherent et flexible, pouvant absorber des 
humeurs sans se decomposer, caracterise en ce 
que le materiau hydrogel est configure comme 
boyau (12) d'une longueur predetermin6e pour le 
remplissage d'un espace de plaie (W) et que dans 
le materiau hydrogel est prevue une couche (14) 
portant le materiau hydrogel et permettarrt d'enle- 
ver le pansement. 

2. Pansement antiseptique (10) selon la revendication 

1 , caracterise en ce que la couche (14) pour ('enle- 
vement du pansement s'etend par-dessus une pre- 
miere extremite (16) du boyau (12) et forme un 
appendice poignee (18), permettarrt d'enlever 
d'une piece le materiau hydrogel de la plaie (W). 

3. Pansement antiseptique (10) selon la revendication 

2, caracterise en ce que la couche (14) pour I'enle- 
. . vement du pansement s'etend par-dessus toute la 

longueur du, boyau (12) et par-dessus la deuxieme 
extremite (20) du boyau (12) opposee a la premiere 
extremite (16) du boyau (12), pour faci liter encore 
davantage (^enlevement du boyau (12) de la plaie 
< (W). • 

4.. ' Pansement antiseptique (10) selon la revendication 
1 , caracterise en ce que le materiau hydrogel com- 
prend un melange, acqueux en polyalcool, du pre- 
. polymere avec du diisocyanate isophorique en fin 
de chaTne, de la diamine a base d'oxyde de polye- 
thylene et du chlorure de sodium. 



( a ) du polyalcool d'environ 0 pourcentage en 
poids a environ 90 pourcentages en poids; 

( b ) du prepolymere d'environ 6 pourcentages 
en poids a environ 60 pourcentages en poids 

5 avec du diisocyanate isophorique en fin de 

chalne; 

( c ) de la diamine d'environ 4 pourcentages en 
poids a environ 40 pourcentages en poids a 
base d'oxyde de polyethylene; 

10 ( d ) du chlorure de sodium jusqu'a environ 2 

pourcentages en poids et 
( e ) le reste d'eau. 

9. Pansement antiseptique (10) selon la revendication 
15 1 , caracterise en ce que le materiau hydrogel con- 
siste en un melange avec: 

( a ) du polyalcool d'environ 15 pourcentages 
en poids a environ 30 pourcentages en poids; 

20 ( b ) du prepolymere d'environ 8 pourcentages 

en poids a environ 14 pourcentages en poids 
avecdu diisocyanate isophorique; 
( c ) de la diamine d'environ 5 pourcentages en 
poids a environ 10 pourcentages en poids a 

25 base d'oxyde de polyethylene; 

( d ) du chlorure de sodium jusqu'a environ 1 
pourcentage en poids et 
1 (. e ) le reste d'eau. 

30 .10. Pansement antiseptique (30) avec un materiau 
hydrogel adherent et flexible, pouvant absorber des 
humeurs sans se decomposer, caracterise en ce 
que le materiau hydrogel est configure comme 
bande (31) d'une longueur predetermined pour le 

35 remplissage d'un espace de plaie (w) et que dans 
le materiau hydrogel est prevue une couche (32) 
portant le materiau hydrogel et permettarrt d'enle- 
ver le pansement. 



5. Pansement antiseptique (1 0) selon la revendication 
4, caracterise en ce que le polyalcool est selec- 
tionng du groupe comprenant du polypropylenegly- 
col, du polyethyleneglycol et de la glycerine. 

6. Pansement arrtiseptique (1 0) selon la revendication 
1 , caracterise en ce que la couche (14) pour I'enle- 
vement du pansement consiste en un materiau du 
groupe des tissus, des tissus fibres, des tissus non 
tisses a couches superposees bases et des combi- 
naisons de ces materiaux. 

7. Pansement antiseptique (1 0) selon la revendication 
1 , caracterise en ce que la couche (14) pour {'enle- 
vement du pansement consiste en polyester tex- 
ture. 



40 11. Pansement arrtiseptique (30) selon la revendication 
10, caracterise en ce que la couche (32) pour 
['enlevement du pansement s'etend par-dessus 
une premiere extremite (34) de la bande (31) et 
forme un appendice poignee (36), permettant 

45 d'enlever d'une piece le materiau hydrogel de la 
plaie (w). 

12. Pansement arrtiseptique (30) selon la revendication 
10, caracterise en ce que la couche (32) pour 

so I'enlevement du pansement s'etend par-dessus 
toute la longueur de la bande (31) et par-dessus la 
deuxieme extremite (38) opposee a la premiere 
extremite (34) de la bande (31), pour faciliter 
encore davantage I'enlevement de la bande (31) de 

55 la plaie (w). 



Pansement antiseptique (10) selon la revendication 
1 , caracterise en ce que le materiau hydrogel con- 
siste en un melange avec: 



13. Pansement antiseptique (30) selon la revendication 
10, caracterise en ce que le materiau hydrogel est 
un melange acqueux en polyalcool, du prepoly- 
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mere avec du diisocyanate isophorique en fin de 
chain e, de la diamine a base d'oxyde de polyethy- 
lene et du chlorure de sodium. 

14. Pansement arrtiseptique (30) selon la revendication s 
12, caracteris6 en ce que le polyalcool est s£lec- 
tionn6 du groupe comprenant du polypropylenegly- 
col, du polyelhyleneglycol et de la glycerine. 

1 5. Pansement arrtiseptique (30) selon la revendication w 
10, caracterise en ce que la couche (32) pour 

r enlevement du pansement consiste en un mate- 
riau du groupe des tissus, des tissus fibres, des tis- 
sus non tisses a couches superposees biaises et 
des combinaisons de ces materiaux. is 

16. Pansement arrtiseptique (30) selon la revendication 
10, caracte>is6 en ce que la couche (32) pour 
r enlevement du pansement consiste en polyester 
texture. 20 

1 7. Pansement arrtiseptique (30) selon la revendication 
10, caracterise en ce que le matenau hydrogel con- 
siste en un melange avec: 

25 

( a ) du polyalcool d'environ :0 pourcentage en 
poids a environ 90 pourcentages en poids; 

( b ) du prepolymere d'environ 6 pourcentages 
en poids a environ 60 pourcentages en poids 
avec du diisocyanate isophorique en fin de 30 
chaTne; 

( c ) de la diamine d'environ 4 pourcentages en 
poids a environ 40 pourcentages en poids a 
base d'oxyde de polyethylene; 

( d ) du chlorure de sodium jusqu'a environ 2 35 
pourcentages en poids et - 
( e ) le reste d'eau^ r 

18. Pansement arrtiseptique (30) selon la revendication 

1 0, caracterise en ce que le matenau hydrogel con- ao 
siste en un melange avec: 

( a ) du polyalcool d'environ 15 pourcentages 
en poids a environ 30 pourcentages en poids; 

( b ) du prepolymere d'environ 8 pourcentages 45 
en poids a environ 14 pourcentages en poids 
avec du diisocyanate isophorique; 

( c ) de la diamine d'environ 5 pourcentages en 
poids a environ 10 pourcentages en poids a 
base d'oxyde de polyethylene; so 
( d ) du chlorure de sodium jusqu'a environ 1 
pourcentage en poids et 

( e ) le reste d'eau. 
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